This paper examines how fiscal rules, exchange rate regimes, and institutional quality affect the cyclical behavior of fiscal policy (how government spending responds to fluctuations in gross domestic product). The analysis is performed on a panel of 153 advanced, emerging, and developing countries over 1993-2015 using local Gaussian-weighted ordinary least squares and two-stage least squares estimators. The findings show that the adoption of fiscal rules alone is not sufficient to promote countercyclical fiscal policy and should be combined with strong institutions. Moreover, fiscal rules seem to limit procyclicality, especially in countries with flexible exchange rate regimes rather than in countries with fixed exchange rates. The analysis also finds that the disciplining effect of fiscal rules depends on the type of rule.
Introduction
The global financial crisis and the critical issue of sovereign debt solvency faced by many advanced economies, including the European Union members, have recently raised the question of how countries can pursue macroeconomic stabilization policies while maintaining the growth of public debt on a sustainable path. A mechanical solution that has been proposed in the literature is that countries pursue fiscal stimulus measures during a downturn in the economic cycle (bust) followed by fiscal contraction (and debt reduction) in a period of recovery in the economic cycle (boom). In other words, countries are encouraged to pursue a counter-cyclical fiscal policy. The convenience and usefulness of counter-cyclical policy for debt management and macroeconomic stability has been analyzed, theoretically, by Christiano et al. (2011) and Nakata (2011) . They used a stochastic model with sticky prices and found that the optimal policy in such a context is counter-cyclical.
However, the literature confirms that fiscal policy is not always counter-cyclical: it remains procyclical 1 in many countries, particularly in developing countries (Gavin and Perotti (1997) , Tornell and Lane (1999) , Alesina and Tabellini (2005) , Talvi and Vegh (2005) , Diallo (2009) , Thornton (2008) , Frankel et al. (2013) , Bova et al. (2014) ). An interesting question that emerges in this framework is how to reduce the pro-cyclicality of fiscal policy and promote more counter-cyclical policies, pledge of fiscal discipline.
A large body of the literature addressing the cyclicality of fiscal policy relates it to exchange rate regimes and aims at finding which type of regime (rather fixed exchange rate regimes or more flexible ones) has disciplining effects on fiscal policy. In the recent period, especially in the context of the global financial crisis and of the European sovereign debt crisis (Bergman et al. (2016) ), fiscal rules, instruments used to guide fiscal actions, have started to gain more and more interest. Fiscal rules are defined as "agreements designed to mitigate the deficit bias and promote fiscal discipline by constraining budgetary aggregates through numerical limits" ). In 2015, 89 countries had adopted national and supra-national rules to govern their fiscal policy (IMF Fiscal 1 Fiscal policy is considered pro-cyclical when government chooses to increase public spending and reduce taxes during an economic boom, but to reduce spending and increase taxes during an economic recession.
Rules Dataset, 2015 and Budina et al. (2012) ), compared to only 10 in the 1990s.
Despite this increased popularity of fiscal rules, relatively little work has been undertaken on their functioning. We try to fill this gap by examining the effectiveness of different types of fiscal rules in promoting counter-cyclical fiscal policies. Moreover, we focus on the role of institutional quality and try to find whether there is a more optimal solution to promote counter-cyclical fiscal policy (i.e. which deals with the underlying political source of the problem). This analysis is motivated by Frankel et al. (2013) , Bergman and Hutchison (2015) and Bergman et al. (2016) which argue that good and strong institutions have beneficial effects on public finance. In addition, we revisit the effect of exchange rate regimes on the cyclicality of fiscal policy and more interestingly, we try to find whether the effect of fiscal rules depends on the exchange rate regime in place. 2 In other words, we focus on the effect of rules conditional on the exchange rate regime in place (in line with a Mundell-Fleming approach). To the best of our knowledge, this issue has not yet been addressed in the literature.
The contribution of this paper to the literature is threefold. First, it contributes to the emerging literature on the impact of institutions and fiscal rules on the cyclicality of fiscal policy since it empirically addresses the issue of their complementarity or substitutability (Bergman and Hutchison (2015) , Wyplosz (2005) and Wyplosz (2012) ) in reducing pro-cyclicality and promoting fiscal discipline. Second, to the best of our knowledge, this is the first paper which examines the disciplining effect of fiscal rules, conditional on the exchange rate regimes. Third, it tackles the heterogeneity of fiscal rules since it examines the disciplining effect of different types of rules (expenditure rules, budget balance rules, debt rules and revenue rules).
We use a panel of 153 advanced, emerging and developing countries and employ a two-step econometric approach. We first compute the cyclicality coefficients of fiscal policy using the Local Gaussian-Weighted Ordinary Least Squares (LGWOLS): this allows us to obtain time-varying and country-specific coefficients. Second, we estimate how institutional quality, fiscal rules, exchange rate regimes and their interactions affect the predicted cyclicality. In addition to basic panel re-gression, we use an instrumental variable method, the two-stage Least Squares (2SLS), in order to address potential endogeneity.
We show that fiscal rules alone are not enough to promote counter-cyclical fiscal policy and should be combined with better institutions. Moreover, we find that under flexible exchange rate regimes, fiscal rules are more effective in promoting counter-cyclical policies. However, rules seem to become counter-productive under more fixed regimes. Pegged exchange rate regimes alone, as well as strong institutions, promote counter-cyclical fiscal policy though. We also find that the disciplinary effect of fiscal rules depends on the type of rule. Specifically, while expenditure rules and budget balance rules seem to favor fiscal pro-cyclicality, debt rules and revenue rules are associated with more budgetary discipline.
The rest of the paper is structured as follows. Section 2 provides a brief literature review on linkages of exchange rate regimes, fiscal rules and institutions to fiscal discipline. Section 3 presents our methodology and estimation strategy. Section 4 describes the data and provides a statistical outline.
Section 5 presents the estimation results. Section 6 addresses the endogeneity issue while section 7 discusses the robustness. Finally, section 8 concludes and discusses policy implications.
Literature review
Three main theoretical explanations of fiscal indiscipline emerge from the political-budget cycle models. These models establish a correlation between the electoral calendar and the macroeconomic and budgetary forecasts. The first explanation is the "inter-temporal incoherence". In fact, governments may have an interest in pursuing unexpected expansionary fiscal policy since it would generate inflation that can erode the real value of public debt (Persson and Svensson (1989) ). The second explanation is "myopia" among governments and voters. In the context of election uncertainty, a government can strategically issue public debt by executing excessive deficits in order to reduce the latitude for its successor (Alesina and Tabellini (1990) , Persson and Svensson (1989) ).
Finally, a third explanation is the "common pool problem" (Tornell and Velasco (1992) ) that can arise because of spending decisions that tend to target specific interest groups but whose total costs are socialized. In the vein of the "common pool problem", the model of Tornell and Lane (1999) explains the pro-cyclicality of fiscal policy by the "voracity effects" which are due to the actions of several politicians to appropriate resources that are common. This is even more true in times of export booms. Indeed, the authors argue that if fiscal policy is decided on a decentralized basis, with many interest groups, the classical inter-temporal smoothing behavior disappears and gives rise to significant expenditure shares in temporary positive income shocks and thus leading to less savings to cope with future negative income shocks.
A range of the literature addressing the cyclicality of fiscal policy relates it to exchange rate regimes.
This strand focuses on the disciplining effects of alternative exchange rate regimes on fiscal policy.
However, it does not provide a clear-cut response. While certain authors give arguments in favor of the conventional wisdom according to which fixed regimes have a disciplining effect on fiscal policy, others support the opposite view underlining that flexible regimes are associated with more discipline. A third group of authors argue that neither fixed, nor flexible exchange rate regimes have a disciplining effect on the conduct of fiscal policy (Gavin and Perotti (1997) , Kaminsky et al. (2004) ).
The findings of Fatás and Rose (2001) stand at odds with the conventional view, they find that belonging to a currency union did not procure fiscal discipline. Tornell and Velasco (1995) analyzed the European and Sub-Saharan African countries' experience and strongly reject the conventional view. Schuknecht (1999) uses a political economy model and shows that governments try to improve their re-election prospects by executing expansionary fiscal policies, but only in countries with fixed exchange rates and adequate reserve levels. For some countries, this raises doubts about the usefulness of fixed exchange rates for stabilizing the macro economy, unless reforms of the institutional framework reduce the scope for election-oriented fiscal expansion. Alberola and Molina (2004) give evidence of a weak relationship between exchange rate regimes and fiscal discipline in emerging markets. They show that fixing the exchange rate regime offsets the disciplinary effects on fiscal policy by easing the constraint on government budget. Duttagupta and Guillermo (2006) found that currency union as fixed regime encourages, unlike flexible regimes, over-spending and free-riding behaviors.
The conventional view stipulates that exchange rate-based stabilization induces more discipline than do other anchors. A number of authors give arguments in favor of that conventional wisdom according to which more fixed exchange rate regimes have a disciplining effect on fiscal policy. For example, Canavan and Tommasi (1997) use a theoretical Barro-Gordon model with incomplete information and imperfect monitoring and document that serious stabilizers prefer more visible anchors like the nominal exchange rate. Moreover, Beetsma and Bovenberg (1998) support that monetary unification reduces inflation, taxes and public spending. These disciplining effects of monetary union, which become stronger when the union widens, are likely to raise welfare. Furthermore, Canzoneri et al. (2001) provide another theoretical evidence of the conventional view by distinguishing between Ricardian and Non-Ricardian frameworks. They found that under a Ricardian framework, fixed regimes are disciplining in the sense that government respects its intertemporal fiscal constraint. Empirical studies performed in the same vein document this conventional claim. Ghosh et al. (2010) explain that a fixed regime is disciplining for fiscal policy. They argue that pegged regimes put constraints on the conduct of macroeconomic policy. Under such regimes, the domestic monetary policy follows the anchor country's monetary policy. They further qualify the pegged regimes as a double-edged sword tool: they are useful for countries lacking institutional credibility and discipline, but, in the same way, they constrain the use of stabilization tools such as the interest rate to offset the macroeconomic shocks that countries could face. Furthermore, Sow (2015) examined the impact of exchange rate regimes on the cyclical properties of fiscal policy for a sample of 118 developing countries over the period [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] . The author found that the magnitude of pro-cyclicality is reduced for countries under pegged regimes compared to those under flexible ones.
During the recent decades, many solutions, including fiscal rules have been proposed in the literature to reduce pro-cyclicality of fiscal policy and more generally to promote fiscal discipline. Debrun et al. (2008) , for example, identify four main categories of solutions: "(i) policy makers can be 6 held more accountable for their actions (Corbacho and Schwartz (2007) ); (ii) improve procedures for the preparation, approval and implementation of annual budget laws (Von Hagen and Harden (1995) ); (iii) delegate policy or aspects of fiscal policy to institutions that are isolated from shortterm political pressures (Wyplosz (2005) ); and (iv) limiting the discretion of budgetary authorities through ex ante fiscal rules that provide numerical targets or ceilings for budgetary aggregates or criteria for the conduct of fiscal policy (Krogstrup and Wyplosz (2010) )." Moreover, Tapsoba show that countries with strong (weak) institutions adopt counter-(pro) cyclical macroeconomic policies. Frankel et al. (2013) show that good institutions fundamentally explain the reduction of policy pro-cyclicality. They find that countries graduate from pro-cyclicality as institutions improve. Moreover, Foremny (2014) shows that the effectiveness of fiscal rules and tax autonomy depends on the constitutional structure of government. The author further explains that fiscal aggregates vary greatly from country to country, even for countries with similar economic conditions, 7 and differences in deficits can be attributed to differences between countries in terms of political and institutional factors. Iara and Wolff (2014) show that the legal base of fiscal rules and their enforcement mechanisms are the most important dimensions of rule-based fiscal governance. Furthermore, Bergman and Hutchison (2015) underline, in a dynamic panel model with 81 developed, emerging and developing countries, that fiscal rules alone are not enough to reduce pro-cyclicality and should be combined with better institutions in order to become more effective.
Our paper attempts to test 3 hypotheses concerning fiscal rules, institutional quality, exchange rate regimes and the cyclicality of fiscal policy.
H1: Better institutional quality promotes counter-cyclical fiscal policy, thus having a beneficial effect on fiscal discipline. H3: The effect of fiscal rules on the cyclicality of fiscal policy differs across alternative types of exchange rate regimes.
Methodology
As aforementioned, our research question is the following: to what extent do fiscal rules, institutions and exchange rate regimes affect the cyclical behavior of fiscal policy? We implement a twostep approach using a specification which first deals with the cyclicality of fiscal policy and then examines the effects of rules, institutions and exchange rate regimes and their interactive effects on cyclicality.
In the first step, we follow Aghion et al. (2007) and Guerguil et al. (2017) by computing cyclicality coefficients of fiscal policy using a non-parametric regression method: the Local Gaussian-Weighted 8 Ordinary Least Squares (LGWOLS). This approach allows computing cyclicality coefficients that are country-specific and time-varying. Indeed, it allows capturing the fact that government reaction to business cycle fluctuations may vary over time and differ between the up and down phases of the business cycle.
The estimation of equation (1) uses LGWOLS and allows computing the cyclicality coefficients.
To compute coefficientsβ it , the LGWOLS weights all observations by a Gaussian centered at t, for country i and then performs one regression for each date t. In fact, the method uses all the observations for each year and the closest observations to the year considered are given a greater weight. Concerning the choice of σ, we follow Aghion et al. (2007) and Guerguil et al. (2017) and use a value of the parameter σ equal to 5.
∆Log(GEXP it ) is the growth rate of government real expenditure for country i at time t and ∆Log(GDP it ) refers to the growth rate of government real GDP for country i at time t. The predicted country-specific and time-varying coefficientβ it captures the cyclical behavior of public spending. It measures the cyclicality of public spending for country i at time t. Hence, fiscal policy is considered pro-cyclical (resp. counter-cyclical) ifβ it > 0 (resp.< 0) and acyclical otherwise.
In the second step, we use the predicted coefficientsβ it (the cyclicality of fiscal policy) as dependent variable and search for the effects of our interest variables, in relation to the three hypotheses (H1, H2, H3) mentioned in the previous section. Equation (2) puts forward the independent effects of fiscal rules, institutions and exchange rate regimes on cyclicality. It is meant to test H1. Equation (3) allows us capturing the interaction effect of fiscal rules and institutions on cyclicality. Hence, it can capture the insights of H2. Equation (4) in turn allows measuring the effect of fiscal rules conditional on the exchange rate regime in place: it tackles thus H3.
Overall, equations (1), (2) and (3) allow testing respectively the three hypotheses (H1, H2 and H3) mentioned in the literature section. F RD it is the fiscal rules dummy for country i at time t and BQ it is our institutional variable, the bureaucracy quality index for country i at time t. ERR it is the variable of exchange rate regimes classification. In our analysis, we first run the equations (2) (3) and (4) for the presence of fiscal rules in general. Then we consider the presence of different types of fiscal rules since numerical rules could have different budgetary outcomes according to the type of budgetary aggregate which is concerned. We differentiate between expenditure rules (ER), debt rules (DR), budget balance rules (BBR) and revenue rules (RR). The coefficient λ stands for the direct effect of fiscal rules on expenditure cyclicality. δ measures the effect of institutions on cyclicality and the coefficient θ measures the effect of exchange rate regimes on cyclicality.
The coefficient ϕ captures the interactive effect of fiscal rules and institutions. In turn, ρ allows measuring the effect of fiscal rules conditioned to the exchange rate regime in place. α it the constant term is the cyclicality of expenditures which is independent from any of the explanatory variables.
η i stands for the country fixed effects and ε it is the idiosyncratic error. We also add a vector of covariates X in order to control for other variables that could affect the conduct of fiscal policy according to the literature. The set of control variables includes an inflation targeting dummy, the number of years prior to elections, an index for government polarization, the output volatility, the logarithm of GDP per capita, the ratio of public debt to GDP and the ratio of natural resource rents to GDP.
We perform the estimation of our second-step equations (namely equations (2), (3) and (4)) using first, basic panel regression (estimation results in section 5). And then in section 6, we perform the regressions using an instrumental variable technique (2SLS) to address endogeneity concern.
Data and Statistical Outline
Our investigation covers a total of 153 countries over a 23-years period: 1993-2015.
To measure the cyclicality of fiscal policy, we compute, as aforementioned, the impact of real GDP growth on real expenditure growth using the LGWOLS. Our preference for public expenditure as fiscal policy variable rather than others like primary balance or revenue is motivated by the criticism of Kaminsky et al. (2004) . The authors argue that fiscal balance or revenue are results of fiscal policy rather than instruments. In fact, if a government wants to influence economic activity, it would modify its expenditure program or change tax rates and such effects would affect revenue and fiscal balance. Moreover, the advantage of using government expenditures is that co-movements with GDP are able to clearly differentiate between pro-cyclical, a-cyclical and counter-cyclical fiscal policy (Bergman and Hutchison (2015) ).
The source of the data on fiscal rules is "IMF Fiscal Rules Dataset 2016" from the Fiscal Affairs Department of the International Monetary Fund. This dataset contains information on all the types of fiscal rules (expenditure rules, debt rules, budget balance rules, revenue rules) and their characteristics for the countries in which they did exist at any time since 1985. We perform our regressions using dummy variables of different types of fiscal rules. FRD stands for fiscal rules dummy, ERD for expenditure rules dummy, DRD is debt rules dummy, BBRD is budget balance rules dummy and RRD is revenue rules dummy.
Our institutional quality variable is "Bureaucracy quality" from International Country Risk Guide (ICRG). Bureaucracy quality represents "the institutional strength and quality of the bureaucracy; a shock absorber that tends to minimize revisions of policy when governments change" (ICRG 2015) .
It ranges between 0 and 4, with "high points indicating countries where the bureaucracy has the strength and expertise to govern without drastic changes in policy or interruptions in government services. In these low-risk countries, the bureaucracy tends to be somewhat autonomous from political pressure and to have an established mechanism for recruitment and training" (ICRG).
We use as exchange rate regimes variable, the classification by Ilzetzki et al. (2017) . The classification ranges from 1 to 15, with lower values representing more fixed exchange rate regimes and higher values representing more flexible regimes (See Appendix 4).
As aforementioned, the set of control variables that we employ includes an inflation targeting dummy, the number of years prior to elections, an index for government polarization, the output volatility, the logarithm of GDP per capita, the ratio of public debt to GDP and the ratio of natural resource rents to GDP.
The use of inflation targeting is motivated by the fact that this institutional reform may influence the In addition, we take account of the electoral cycles to explain fiscal discipline since the main theoretical explanations of fiscal indiscipline emerge from the political budget cycle models. We use the variable elections which is the number of years prior to executive elections. We construct this variable using the database of Hyde and Marinov (2012) : The National Elections across Democracy and Autocracy (NELDA) data set.
The literature on government fragmentation suggests that fragmentation has harmful effect on public finances (Kontopoulos and Perotti (1999) ; Volkerink and De Haan (2001) ). Thus, government polarization may be associated with higher fiscal discipline. We use the index Polariz from the World Bank Database of Political Institutions to control for government polarization. It represents the maximum polarization between the executive party and the four principle parties of the legislature. The higher the index, the more polarized the government is. The index is zero if the chief executive's party has an absolute majority in the legislature.
Moreover, we follow Frankel et al. (2013) and Talvi and Vegh (2005) by controlling for the variability of tax revenues that we proxy using output variability. This channel has been emphasized by Talvi and Vegh (2005) who argue that, in the presence of political distortions, the larger the variability of tax revenues, the more pro-cyclical fiscal policy will be. We use the square of the cyclical component of real GDP from Hp filter (parameter 6.5) to measure output variability.
We also control for the characteristics inherent to the level of development of countries using the logarithm of GDP per capita. This allows to know whether the behavior of fiscal policy depends on the level of development.
We control for the level of public debt. Controlling for this variable seems somewhat compulsory since public debt is an important element of decision when designing public expenditure programs.
Finally, the literature on Dutch disease suggests that the abundance of natural resources in a particular country and the mismanagement of resource rents could have detrimental effects on public finances (Torvik (2009) ). Hence, we use the ratio of natural resource rents to GDP as a control variable. Appendix 1 recapitulate the variables used and the source of data.
Appendix 2 displays basic descriptive statistics on the whole set of variables employed in the model. We also add at the bottom of the table, descriptive statistics on literacy rate of adults (LRA) and life expectancy at birth (LEB), (obtained from World Bank WDI), that we use, in the section 6, as instruments for institutional quality, in addition to the lagged variables of institutional quality.
The correlation matrix in Appendix 3 reports the degree of correlation between the different variables. It suggests that multicolinearity is not likely to be an issue and hence authorizes the introduction of the different variables in the empirical model.
Since our variable of cyclicality of fiscal policy is generated using LGWOLS, we display in figure 1 the Kernel density plot to view the distribution of the variable. On the right, the figure presents the same plot for the distribution of bootstrapped estimates of the cyclicality (with 200 replications).
The distribution of the generated cyclicality coefficients is roughly normal. We search for the effect of exchange rate regimes, the adoption of fiscal rules, and the institutional quality on the cyclical behavior of fiscal policy. In column 9, we add all the control variables and the interactive variable of fiscal rules and institutional quality. In column 10, we add the interactive effect of fiscal rules and exchange rate regimes in order to examine the effect of fiscal rules conditioning it on the type of exchange rate regime in place.
We do not find a significant beneficial effect of the adoption of fiscal rules on the cyclical behavior of fiscal policy. However, in line with Frankel et al. (2013) and Bergman and Hutchison (2015) , institutional quality has beneficial effects on the conduct of fiscal policy. The better is the institutional quality, the more counter-cyclical (or less pro-cyclical) fiscal policy is. The coefficient of the interactive term between fiscal rules and institutional quality is negative and statistically significant. This suggests that when institutions are strong, fiscal rules are effective in promoting counter-cyclical fiscal policy. Good institutions combined with fiscal rules have a disciplining effect on fiscal policy. The more institutions improve, the more effective are fiscal rules in promoting 14 counter-cyclical policies, and thus fiscal discipline. Numerical fiscal rules and good institutions form a potent combination that has a beneficial effect on fiscal discipline. This finding is line with Bergman and Hutchison (2015) and Wyplosz (2012) which stipulate that to be effective, rules must be embedded in institutional arrangements.
Moreover, we find that the more fixed (resp. flexible) the exchange rate regime is, the more countercyclical (resp. pro-cyclical) fiscal policy is. Hence, more pegged exchange rate regimes promote counter-cyclical fiscal policy, having thus a disciplining fiscal effect. This finding is in line with the conventional wisdom (Canavan and Tommasi (1997) Ghosh et al. (2010) and Sow (2015)).
When it comes to analyzing the interaction effect of fiscal rules with the exchange rate regime, we find a negative coefficient, stipulating that under more flexible exchange rate regimes, fiscal rules have significant beneficial effect on the conduct of fiscal policy. The more flexible an exchange rate regime is, the more effective fiscal rules are in promoting counter-cyclical policies. However, under fixed regimes, rules seem to become counter-productive. This can be explained by the fact that pegged exchange rate regimes constrain the use of monetary policy tools and let governments have hands only on the fiscal policy tools, namely on public spending. Hence, by constraining fiscal policy, the adoption of fiscal rules results in the doubling of the restrictions affecting governments and this could not yield disciplined behavior. It would instead yield more discretionary and corrupted behavior since governments are doubly constrained (at the monetary policy level and at the fiscal policy level).
Our empirical results also show that inflation targeting is beneficial for fiscal discipline. In fact, this institutional reform may influence the conduct of fiscal policy by limiting the scope of seigniorage revenues and placing other constraints on expenditure. Moreover, we find that government polarization has beneficial effect on fiscal discipline. When fiscal policy is decided on a centralized basis, the voracity effects due to the conflicts of interest of many groups could disappear and instead yield inter-temporal smoothing behaviors which are better for macroeconomic stability. The findings also suggest that the electoral cycle significantly affects the conduct of fiscal policy. The higher the number of years prior to executive elections is, the more pro-cyclical fiscal policy is.
When elections are far, fiscal policy is less disciplined and when countries are close to executive elections, governments tend to groom electors by performing more disciplined policies in order to guarantee their reelection. GDP per capita is negatively associated with cyclicality coefficients.
This means that more developed countries tend to perform counter-cyclical fiscal policies. Furthermore, we find that the volatility of output yields pro-cyclical policy as emphasized by Talvi and Vegh (2005) . In figure 2, we plot the cyclicality coefficients against the values of the interactive term of fiscal rules and institutions. 3 . The illustrative figure confirms that rules and good institutions together have beneficial effects on fiscal discipline since they promote counter-cyclical macroeconomic policies. Figure 2 is a binned scatterplot. We compute it using the stata command binscatter. Binned scatterplots provide a non-parametric way of visualizing the relationship between two variables. With a large number of observations, a scatterplot that plots every data point would become too crowded to interpret visually. The Stata command binscatter groups the x-axis variable into equal-sized bins, computes the mean of the x-axis and y-axis variables within each bin, then creates a scatterplot of these data points. The result is a non-parametric visualization of the conditional expectation function. It is optimized for speed in large data sets.
In order to refine our investigation, we specifically examine how different types of rules influence the cyclicality of fiscal policy. We differentiate between expenditure rules (ER), budget balance rules (BBR), debt rules (DR) and revenue rules (RR). Table 2 reports the estimation results for expenditure rules, budget balance rules and debt rules. Specifically, we find that while expenditure rules and budget balance rules seem to be associated with fiscal pro-cyclicality, debt rules and revenue rules seem to favor more budgetary discipline. 
Addressing Endogeneity
In this section, we perform the estimations of our second-step equations, (namely equations (2), (3) and (4)) using an instrumental variable technique: the Two-Stage Least Squares (2SLS) estimator in order to address potential endogeneity problem. Table 3 provides the estimation results that count for endogeneity. In fact, one could argue that counter-cyclical (resp. pro-cyclical) fiscal policies that tend to stabilize (resp. destabilize) the economy might improve (resp. worsen) institutional quality (Frankel et al. (2013) ). "For example, procyclical fiscal policies could increase the chances of governments running into debt sustainability problems during busts. These critical financing needs could then lead to expropriation, repudiation of contracts, and/or intervention in independent branches of governments such as the judiciary system or the central bank. Moreover, the turmoil typically associated with debt crises can exacerbate corruption in the political system thus weakening the foundations of an efficient and professional public administration." 4 That is to say, the causality may run from cyclicality of fiscal policies to institutional quality and the reverse way around. To address such endogeneity concern, we instrument institutional quality. The literature on institutions has not yet found time-varying instrumental variables for the quality of institutions and relies on cross-country regressions and instruments institutions using European settlers' mortality and latitude (absolute value): Acemoglu et al. (2001) , Frankel et al. (2013) .
Since we are in panel, we use as instruments the life expectancy at birth, the literacy rate of adults and the lagged levels of institutional quality. Life expectancy at birth and literacy rate undoubtedly reflect the same information as the ones used by Acemoglu et al. (2001) 
Robustness Check
In this section, we provide a robustness check for our empirical findings. In order to check the consistency of our empirical results, we use an alternative variable of institutional quality from a source other than ICRG. We employ the government effectiveness index from the Worldwide Governance Indicators, 2015 Update database of the World Bank. 5 The Government effectiveness reflects "perceptions of the quality of public service, the quality of civil service and the degree of independence of political pressures, the quality of policy formulation and implementation, and the credibility of the government's commitment to these services." It was initially comprised between -2.5 and 2.5 with high values indicating more efficient governments. However, we normalize it between 0 and 5. Table 4 displays the estimation results when we perform the same regressions as in the previous section while substituting bureaucracy quality by government effectiveness. The use of that other variable of institutional quality does not fundamentally change our findings. Specifically, we find that fiscal rules may help promote counter-cyclical fiscal policy but are more effective when implemented in an environment with good institutions. Fiscal rules, together with strong institutions form a potent combination which promotes counter-cyclical policy.
Moreover, we get the same results with the control variables. Inflation targeting and government polarization are associated with more fiscal discipline. Less developed countries tend to perform pro-cyclical policies; and in the hedge of elections, governments tend to perform budgetary discipline. 
Conclusion and Policy Implications
We explore how numerical fiscal rules, exchange rate regimes, and institutional quality affect the cyclical behavior of fiscal policy (i.e, how government spending responds to GDP fluctuations). We perform our analysis using a panel of 153 advanced, emerging and developing countries over a 23-year period, from 1993 to 2015. We proceed by a two-step econometric approach. We first compute the cyclicality coefficients of fiscal policy using the Local Gaussian-Weighted Ordinary Least Squares (LGWOLS) and secondly estimate how institutional quality, fiscal rules and exchange rate regimes affect the predicted cyclicality. In addition to basic panel regression, we use an instrumental variable method, the two-stage Least Squares (2SLS), in order to address the endogeneity issue.
We find that fiscal rules alone are not enough to promote counter-cyclical fiscal policy and should be combined with better institutions. Fiscal rules, together with strong institutions form a more optimal combination which has a disciplining effect on fiscal policy. This finding is in line with Bergman and Hutchison (2015) and Wyplosz (2012) which stipulate that to be effective, rules must be embedded in institutional arrangements. Our result is robust to the use of alternative variable of institutional quality.
Moreover, we show that the more pegged the exchange rate regime is (resp. flexible), the more counter-cyclical (resp. pro-cyclical) fiscal policy is. Hence, more fixed exchange rate regimes promote counter-cyclical fiscal policy, having thus disciplining effects on fiscal policy. Furthermore, we find that under more flexible exchange rate regimes, fiscal rules are effective in promoting countercyclical policies. But under more fixed ones, fiscal rules seem to be associated with less fiscal discipline.
We also find that the disciplining effect of fiscal rules depends on the type of rule. Specifically, while expenditure rules and budget balance rules seem to be associated with fiscal pro-cyclicality, debt rules and revenue rules seem to favor more budgetary discipline.
To sum up, fiscal rules are not a sufficient remedy against fiscal indiscipline and should be com-22 bined with better institutions. Governments should be encouraged to improve their governance and institutional framework, which is a pledge of budgetary discipline, necessary to accomplish macroeconomic stabilization. In addition, the prescription or recommendation of fiscal rules seems to be more convenient for countries facing flexibility of their exchange rate regimes than for countries that have pegged exchange rate regimes. 
